The goal of the paper is to find the volume of water in a ditch. An example image of ditch is given in Appendix C. The first act that before any calculation can be performed is to record the field work. Once at the property the ditch must be identified. Three points of elevations per section should be measured by the surveyor; one point is at the center of the ditch (the lowest point) and the two ones are at the ends (the highest points). The sections are detailed in Appendix A. Using the elevation points from the property, we can define a model function and then approximate the corresponding cross-sectional area and the required volume. We are omitting any pipelines or drainage of the ditch.
PROBLEM STATEMENT
A client at Global Projects Surveying is requesting the volume of water stored in the ditch inside their property. They live in a residential property. The four sections build up a 60-foot length, where each section is 20 feet long. The three points of elevation are taken on the sides and center of the ditch corresponding to their section (shown in Appendix A). It is clear that the data brought from the field to calculate are approximate and never exact due to the low margins of error.
MATHEMATICAL DESCRIPTION AND SOLUTION APPROACH
In order to use these elevations to form a function, we equal the values of points 2 to 0. In order to do that, however, we must subtract the values of points 1 and 3 by the value of point 2, according to their section. Using these data, we can approximate our values to produce a model function:
This is an approximate function; since the data from the property are approximate so is our function as well. The function on the ditch illustrates the walls of the ditch coming together in the form of a simple parabola. You may refer to it in Appendix B:
Point 1 (-2, 2), Point 2 (0, 0), Point 3 (2, 2). We need the area of the region between the curve (1) on the suitable interval and the line = , where H is the "height" of the ditch. A natural function for this is given by equation (2). In fact we lower the border of the parabola (1) to the value of the height of the ditch (see Illustration in Appendix D).
In this case, H = 2 feet and f(X)≤ 0.
We use the definite integral (3) generated by function | | to find the needed area. Its boundaries are -2 feet and 2 feet; that is approximated information from the field. We have
From (3) The units of measurement in this exercise are in feet and feet squared, the negative value of f(X) is only an indicator that the equation is under the line of origin. If we use the exact values of each section, the answer will approximate very much to the value of this model. Therefore, to finalize our answer we will multiply 60 feet (the length) by 5.33 feet squared.
The volume of water able to be stored in our client's ditch is 319.8 feet cubed.
DISCUSSION
The objective for the client is fulfilled and the client is satisfied. The work was not easy though the method of integration was not that difficult as the author expected it to be. It took time to go to the field with a crew and see how the measurements were done as well as to figure out a good function for our problem. The calculations from then on were fairly simple.
CONCLUSION
Although our calculations only serve as a piece of information, it is key information for our clients. That is why they pay for such information. Topographic services do not always include measuring ditches; they typically only provide the elevation values. However, since we have the ability to use simple calculus applications, we are able to charge for this service. That is more work, and more revenue for the business. 
